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Description ju..vvc 

The present invention r lates to a pape^'sheet 

processing apparatus for unbinding a bundle con- • 
sisting of paper sheets such as securitiesr^^and ^- 6 
automatically performing predetermined processing • 
such as inspection of the paper sheets one by'oAbJ 
Cf. e.g. GB-A-2 085 412. Cl^pV • 

As a conventional paper sheet process! rig^^ap- 
paratus of this type, those described in U.S. PatenV- ' w 
No. 4,586,232 to Okumura et al. granted on May S^-^' ' 
1986, and U.S. Patent No. 4.722.443 to Mauxi^'tr^a • 
et al. granted on February 2, 1988 are krip)^1§|n^^^ 
such apparatuses, articles to be examin^;J|i^flj[Vv|'t'^-' • 
bank notes are sequentially taken out one'^D^fp|i&f'J^^^^^^ 
and their authenticity and fit/unfit states ati^^^^^^^- 
ined. This apparatus normally receives nottsf^-^''^ 
rate bank notes but a bundle of a predeteirnined^''^'^ 
number of bank notes bundled by a t)arid/^ For^ - 
example, a sheaf of 100 bank notes is bound ^bV' a' 20 
strap, and a bundle Is obtained by bundling^iO • 
sheaves of bank notes by a band. The bundle 1s ' 
unbound, and 10 sheaves each bonded ^'1^9 •#JeTf*:' 
strap are manually inserted in the apparatuW^^^i^i^^;^?^ 

In the apparatus, the straps are cut toVeqi5en^:\f '25 
tially take out bank notes. Thereafter, the^^iianKH^' 
notes are sorted, based on an inspectiori 'n»kilt^? ' 
from an inspection device, Into fit notes, unfit'iri6t)6^, 
and rejectable notes, which cannot be ideritified^ ' 
The rejectable notes are stocked together with the 30 
cut straps. - * 

The conventional apparatus requires several 
manual operations in a series of processing -steps ' 
starting from bundles to rejectable note preceding " 
for bank notes requiring re-inspection through' in- 35 
spection processing. For this reason, a large' num'- - 
ber of bank notes cannot be quickly processed. ■ " 

More specifically, in the conventional appiva-^^'''' 
tus. the band of the bundle must be removed, and ^' " 
10 sheaves must be inserted first. Upon compietion^ 40 
of insertion, data on the strap of rejectable notes'^ • 
which cannot be Inspected must be Input, and the " 
number of rejectable notes must be manually ' 
counted and input. Therefore, an operator^ is'^re-'" 
quired to perform cumbersome manual operations^ 4s 
in addition, he cannot operate the inspection de^ce ^ 
body while a rejectable note processor processes ' 
rejectable notes. Therefore, the work efficiencyf of* ■ 
the apparatus may be decreased. When the'tejec-' 
table note processor malfunctions, the inspection so 
device body must be stopped. As a result, ttie work 
efficiency and processing power of the apparatus 
are considerably decreased. In this apparatus^ 
since the inspection device and the rejectabi note 
processing apparatus are arranged to have one-to- 55 
one correspondence, If the number of not s to be 
rejected is small, a working efficiency of th rejec- 
table note processor is decreased, and tii total 



function of the entire apparatus cannot be fully 
exhibited. 

The present invention has been made in con- 
sideration of the conventional problem that a re- 
quirement of quick processing of bank notes can- 
not be met and a sufficient countermeasure is not 
taken against processing of inspected bank notes 
in tiie conventional apparatus described above, and 
has as its object to provide a paper sheet process- 
ing apparatus In which a series of processing oper- 
ations associated with inspection of paper sheets 
are mostly automated so as to efficlentiy and 
quickly process a large number of paper sheets. 

The present Invention has been made in con- 
sideration of the conventional problem that in the 
conventional apparatus, working efficiencies of an 
inspection device and a rejectable note processor 
constituting the apparatus are different, and a total 
function cannot be fully exhibited, and has as its 
object to provide a paper sheet processing appara- 
tus which can fully exhibit its function. 

A paper sheet processing apparatus according 
to the present Invention comprises the features of 
claim 1. 

This Invention can be more fully understood 
from the following detailed description when taken 
in conjunction with tiie accompanying drawings, in 
which: 

Fig. 1 is a perspective view showing an outer 
appearance of a paper sheet processing appara- 
tus according to an embodiment of the present 
invention; 

Figs. 2A and 2B are block diagrams showing an 

arrangement of the apparatus shown in Fig. 1 ; 

Fig. 3 is a perspective view for explaining an 

arrangement of a bundle processor; 

Fig. 4 is a view for explaining a schematic 

arrangement of an uninspected bundle inserting 

base; 

Fig. 5 is a view for explaining a processing state 
of a bundle on a shelf constituting the uninspec- 
ted bundle inserting base; 
Fig. 6 is a view for explaining a state wherein a 
bundle is conveyed by a bundle conveyor; 
Fig. 7 is a view for explaining a state wherein 
bundles conveyed by the bundle conveyor are 
disti'ibuted by a bundle stop/rejecting arm; 
Fig. 8 is a view for explaining a state wherein a 
bundle is conveyed from the bundle conveyor to 
a shelf constituting an Inspected bundle insert- 
ing base; 

Fig. 9 is a view for explaining a state wherein a 
bundle is conveyed to the shelf constituting the 
inspected bundle inserting base; 
Fig. 10 is a view for explaining a convey state of 
an uninspected bundle from tiie bundle con- 
veyor to an inserted bundle conveyor and a 
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convey state of an inspected bundle from a 
received bundle conveyor to th bundle con- 
veyor; 

Fig. 11 is a schematic sectional view of the 
conveyor; 5 
Fig. 12 is a view showing a schematic arrange- 
ment of a pre-processor; 
Figs. 13A to 13C are views for explaining an 
arrangement of an inspection device, in which 
Fig. 13A is a plan view, Fig. 13B is a schematic lo 
front sectional view, and Fig. 13C is a side view; 
Fig. 14 is a perspective view showing a sche- 
matic arrangement of a rejectable note sort- 
ing/stocking unit; 

Fig. 15 is a schematic sectional view of a rejec- 75 
table note processing unit portion of the rejec- 
table note processor; 

Fig. 16 is a flow chart of preparation processing 
in the apparatus shown in Fig. 1; 
Fig. 17 is a flow chart for explaining a bundle 20 
feed operation in the bundle processor; 
Fig. 18 Is a flow chart for explaining a pre- 
processing operation in the pre-processor; 
Figs. 19A to 19C are flow charts for explaining 
inspection processing in the inspection device; 25 
Fig. 20 Js a flow , chart for explaining a bundle 
receiving operation in the bundle processor; 
Fig. 21 is a view for explaining strap data; 
Fig. 22 is a view for explaining a data flow 
among a center console, inspection devices, so 
and the rejectable note processor: 
Fig. 23 is a view for explaining a storage format 
of strap log data in the center console; 
Fig. 24 is a view showing the strap log data in 
detail; 35 
Fig, 25 is a view showing the relationship be- 
tween a rejectable note stored In a rejectable 
note cassette and a separator card; 
Figs. 26 A to 26C are flow charts of a rejectable 
note adjusting operation in the rejectable note 40 
processor; 

Fig. 27 is a view for explaining collation count 
data; 

Fig. 28 is a view for explaining collation result 
data; ^ 45 

Fig. 29 is a view showing an accident slip; 
Fig. 30 is a view showing an arrangement in the 
main body of a band serial number printer; 
Fig. 31 is a perspective view showing a pivoting 
mechanism of the band serial number printer; 50 
Fig. 32 is a view for explaining the relationship 
between the band serial number printer and the 
band during printing; 
Fig. 33 is a view showing a printed state; 
Figs. 34A and 34B are respectively a front view 55 
and a side view showing the relationship be- 
tween a strap printer and a strap during printing; 



Figs. 35A and 35B are respectiv ly a front view 
and a rear view showing an arrangement of a 
rejectable note cassette; and 
Fig. 35C Is a view for explaining the relationship 
between the rejectable note cassette and the 
cassette loading/unloading section. 
Fig. 1 shows paper sheet processing apparatus 
10 according to an embodiment of the present 
invention. Bundle processor 12 is connected to a 
plurality of sets of inspection devices 14 and pre- 
processors 16 constituting inspection processing 
means through conveyor 18 as a bundle conveying 
device. Center console 20 as a control means 
controls these constituting devices and rejectable 
note processor 22 (to be described later). 

Bundle processor 12 comprises uninspected 
bundle inserting base 24 as an inserting base of an 
uninspected bundle, bundle take-out unit 26, 10- 
sheaf counting units 28a and 28b, inserted bundle 
rejecting unit 30. received bundle rejecting unit 32, 
stampingystocking unit 34, inspected bundle receiv- 
ing base 36 as an inspected bundle collecting unit, 
demonination checking units 38A and 388. opera- 
tion display panel 40. and the like, as shown in 
Figs. 2A, 2B and 3. 

Uninspected . bundle inserting base ,24 is con- 
stituted as shown in Fig. 4. 

More specifically, bundles T inserted by an 
operator are placed on shelves 42 as placing units. 
A maximum of 10 bundles T can be inserted on 
each shelf 42. As shown in Fig. 5, bundle T is 
prepared such that. e.g., 100 bank notes (to be 
refen'ed to simply as notes hereinafter) P as paper 
sheets are stacked and are bound by strap k to 
obtain sheaf H. and 10 sheaves H are cross-bound 
by bands K. Bundle T is placed on shelf 42 so that 
branch name seal S of a bank printed on band K 
faces up. and strap k faces the front side. 

The two end portions of each shelf 42 are 
coupled to endless chains 44a and 44b, which can 
be circulated by motor 46 through pulleys 4B ^nd 
belts 50. 

Pour shelves 42 are designed to be always 
present on the operation side, so that a maximum 
of 40 bundles T can be stacked. Sensor 52 for 
detecting the presence/absence of bundle T is hori- 
zontally disposed at a position corresponding to 
each stage off shelves 42. In accordance with each 
detection output, automatic rotation of shelves 42, 
and automatic stop and alarm when no bundle T is 
stacked can be controlled. More specif icallv, when 
given sensor 52 detects that lowermost sh( 'f 42 is 
empty, shelves 42 are automatically movecj down- 
ward by one stage. 

Monitor sensor 54 and sensor 56 for ot)taining 
confirmation data of denomination are provided at 
a position correspo ••ding to lowermost shelf 42 in 
addition to sensor 52. When monitor sensor 54 is 
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Shi Ided during rotation of shelves 42. shelves 42 
are immediately stopp d, thus guarant ing safety 
of an operator. The confirmation data obtained by 
sensor 56 is sent to center console 20 (to be 
described later). 

Bundle T is taken out on the right side (Fig. 5) 
of lowermost shelf 42. More specifically, when bun- 
dle T to be taken out has reached the right end of 
shelf 42, it is pushed out by bundle push-out arm 
58 onto bundle conveyor 60 (Rg. 6) disposed par- 
allel to and behind shelf 42. In this process, the 
leading end of bundle T contacting bundle con- 
veyor 60 begins to move to the right, and right 
movement of the trailing end of bundle T is tem- 
porarily regulated by arcuated guide plate 62, as 
shown in Fig. 6. Thus, bundle T is rotated and 
finally turned through 90 * . The upper end of bun- 
dle T is pushed backward by an aligning machine 
(not shown), and bundle T is caused to fall down. 
In this manner, bundle T passes through 10-sheaf 
counting unit 28a, so that bundle T consisting of 
more than or less than 10 sheaves is transferred to 
rejectable bundle stocking box 64 (to be described 
later), and bundle T consisting of 10 sheaves is 
transferred to inserted bundle conveyor 66 (to be 
described later). 

Rightmost bundle T on shelf 42 shown in Fig. 5 
is pushed out backward by bundle push-out arm 
58. After arm 58 is returned to the initial position, 
movement of bundle transfer arm 68 is stopped in 
accordance with signals from sensors 70a and 70b 
for detecting that bundle transfer arm 68 is moved 
to the right. 

10-sheaf counting unit 28a will be described 
below. 

10-sheaf counting unit 28a is arranged in a 
bundle convey path direction of bundle conveyor 
60, and irradiates conveying bundle T shown in 
Fig. 6 with light from scanner 72 to scan it in a 
direction perpendicular to the convey direction. 
Counting unit 28a detects a bounHary of straps k 
by utilizing an amount of reflected light, and counts 
the detected bounJaries, thereby detecting the 
number of sheaves. 

Inserted bundle rejecting unit 30 has bundle 
stop/rejecting arm 74 and rejectable bundle stock- 
ing box 64, as shown in Fig. 7, and Is driven in 
accordance with a signal from 10-sheaf counting 
unit 28a. More specifically, bundle stop/rejecting 
arm 74 is pushed out onto bundle conveyor 60 in 
response to an abnormality signal issued for bun- 
dle T for which 10-sheaf cou'^ting unit 28a detects 
abnormality, i.e., cannot detect 10 sheaves before 
the bundle reaches a rejectin ; position. Thus, con- 
veyed bundle T is stopped by front surface 74a of 
bundh stop/rejecting arm 74. and is pushed and 
dropped by its side surface 74h into rejectable 
bundle stocking box 64 arranged on one side of 



bundle conveyor 60. 

The output from bundle arrival detector 76 
shown in Fig. 7 Is used as an operation trigger 
when bundle T is pushed and dropped by side 
5 surface 74b of arm 74. 

For bundle T for which 10-sheaf counting unit 
28a detects 10 sheaves, arm 74 is not operated. 
Thus, bundle T passes through Inserted bundle 
rejecting unit 30, and is delivered to Inserted bun- 
10 die conveyor 78 (to be described later). 

Received bundle rejecting unit 32 has substan- 
tially the same arrangement as that of inserted 
bundle rejecting unit 30 except that the convey 
direction of bundle conveyor 80 on the reception 
15 side (to be described later) is opposite to that of 
bundle conveyor 60 shown in Fig. 7, and a detailed 
description thereof will be omitted. 

Stamping/stocking unit 34 Is located at the end 
of bundle conveyor 80 on the reception side, as 
20 shown in Fig. 8, and receives, at rotary table 82. 
inspected bundle T' (to be described later) con- 
veyed along bundle conveyor 80. 

More specifically, bundle anrival detector 84 
detects bundle T, and rotary table 82 is rotated 
25 through 90 • in accordance with detection of detec- 
tor 84, thereby turning bundle T through 90*. 
From this state, a bank name seal is stamped by 
stamping device 86 on a crossing portion of bands 
K. 

30 After the seal is stamped, bundle T on rotary 
table 82 is pushed out by stocking arm 86 onto 
shelf 90 of inspected bundle receiving base 36. 

After the push-out operation, rotary table 82 
and arm 88 are returned to their initial positions to 

35 prepare for next bundle T' to be processed. 

Inspected bundle receiving base 36 has five 
stages of shelves 90 which have the same arrange- 
ment as that of uninspected bundle inserting base 
24 and can be circulated so as to stock stamped 

40 inspected bundles T'. 

As shown in Rg. 9, when bundles T are 
stacked or. shelf 90 while branch name seals S 
face forwa d, these bundles T are pushed in by 
stocking a.m 88 from the right end of lowermost 

45 shelf 90 to another shelf 90. Holding arm 92 is 
arranged on the left side of pushed bundles F. 
Arm 92 is moved by a predetermined amount each 
time one bundle is pushed In, thus preventing 
bundles T from falling down. 

50 Note that the operation principle of holding arm 

92 is the same as that of bundle transfer arm 68 of 
uninspected bundle Inserting base 24 although 
their moving directions differ. 

The processing operation of bundles T' on 

55 shelf 90 will bo briefly described below. 

When bundles T are stacked on shelf 90. shelf 
90 Is moved upward by one stage by the circulat- 
ing operation, and restarts receiving of next bundle 
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Each time bundle T rs stacked, shelf 90 .'is * 
moved upward by one stag . Not only wh n bun- ^ 
dies T are stacked on ail the five stages, but also 
when bundles T are stacked on the uppermost* >.. /6 
stage regardless of lower stages, the apparatus^isJ 
stopped, and a buzzer Is turned on to cause !anM<>!i' 
operator to take bundle T Into shelf 90 (especially jf ji^ : 
uppermost stage). v imi^ii^^u^:^,^ 

Conveyor 18 will be described hereinafter with iVi^o^o 
reference to Figs. 9 and 10. r/;>H«^:vjif^ 

Bundle T conveyed by bundle conveyor 60 ;bf^/j{ vi.= 
bundle processor 12 is received on buffer conyeyorrf ^fliO;) . 
94, and is stopped by bundle stop wall 96. Bljrf^B^rVli^^^j5^:^<>> 
conveyor 94 is designed so that two bundles jQ^ril^is j 
be stored thereon. In this case, second bundie^^|>f^h, 
abuts against the trailing end of first bundle TiiarfdSfOlr^^ 
is stopped. In this embodiment, the number/ of 
stored bundles is 2, but is not limited to 2 and can : v. 
be an arbitrary value. : ^ *,o 120 

Inserted bundle push plate 89 is operated Jin^^v;. 
response to a control signal from center console m^'j i;r 
20, and pushes out bundle T one by onervOntolni^<; 
inserted bundle conveyor 66. In this case, durihgl^y^t.. - 
the push operation of the first bundle, second iburt^Sfjf^s ' 
die T is regulated by the side wall of lnserted( 
bundle push plate 98. When inserted bundle push niji v 
plate 98 is returned to its initial position, the sec-^ri-Vf i 
ond bundle is moved toward bundle stop wall 96, 
and is stopped thereby. Thus, inserted bundle push i^. .do 
plate 98 prepares for the next operation. Bundle K(i 
push arm 58 of bundle processor 12 Is operated in : ' ^ • 
accordance with a detection signal from bundle ^ -'V: . 
detector 100 or 102, thereby inserting next bundle n v 
T. In inserted bundle conveyor 66. a bundle plung-i ^..35 
er (to be described later) enters Inserted bundle • 
conveyor 66 from the side of pre-processor 16.v a 
thereby receiving bundle T into pre-processor 16;^ I m ^ 

In this embodiment, a detector is arranged -in, 
front of the end of inserted bundle conveyor i66}M^40 
When it is determined in accordance with a signal I i A 
from the detector that the bundle plunger fails to < >^ 
take bundle T on inserted bundle conveyor 66,^1;)^ * 
bundle T is stocked in a rejecting box as a storing ir.^r- 
box (not shown) provided at the end of inserted O'd 45 
bundle conveyor 66. Therefore, even if pre-proces-^i^^'V^ 
sor 16 at the end fails to fetch bundle T, bundlexTf^^i^? ' 
does not remain on a receiving portion of iipre-^/Kj 
processor 16, and the operation of pre-proces^or ; 
16 will not be disturbed. f^jri' '50 

Inspected bundle V rejected from inspection 
device 14 (to be described in detail later) Is trans-.vVwir 
ferred onto received bundle conveyor 78 and,is ri \ 
conveyed thereby. Received bundle push plat 104 
Is arranged at the convey end of received bundle 55 
conveyor 78 so as to receive conveyed bundle T. 
Bundle T' is then transferred onto bundle conveyor 
80 of bundle processor 12 in accordance with a 



signal from d tector 108. 

Inserted bundle conveyor 66 and rec ived bun- 
dle conv yor 78 constituting conv yor 18 are ar- 
ranged as shown in Rg. 11. These conveyors 66 
and 78 are arranged in housing 108, and covers 
110 and 112 which can deliver/receive bundles T 
and V as needed are an^anged on one side surface 
of housing 108. In housing 108, exhaust duct 114 
for collecting heat dissipated from bundle proces- 
sor 12 and inspection device 14 is arranged, and 
signal cable 116 and power cable 118 are also 
disposed. 

A processing state of a bundle of paper sheets 
In pre-processor 16 will be described hereinafter 
with reference to the schematic view of Fig.l2. 

When bundle T conveyed on inserted bundle 
conveyor 66 is detected by a sensor (not shown) 
near an insertion port of pre-processor 16, shutter 
120 is opened. In this case, bundle T is conveyed 
to a predetermined take-in position (A) by inserted 
bundle conveyor 66. Bundle plunger 122 Is driven 
at the take-In position (A) to take bundle T inside 
the processor. Bundle T is then conveyed to a 
position (B) at which bundle T abuts against a 
vertically movable side stopper (not shown). In this 
case, a serial number indicating the relationship 
with paper sheets is stamped on band K binding 
bundle T conveyed to the side stopper. 

In this state, the above-mentioned side stopper 
is moved downward, and the abutting state of bun- 
dle T is released. Thus, bundle plunger 122 is 
driven again, and bundle T Is conveyed to a first 
cutting position (C). As soon as bundle T is con- 
veyed to the position (C). bundle moving device 
126 is operated, and moves bundle T toward verti- 
cally movable bundle stopper 128. Bundle moving 
device 126 and bundle stopper 128 clamp bundle 
T therebetween to position it. At the same time, 
two bands K binding bundle T are cut by two 
cutters 13tU and 130B constituting first cutting unit 
130, thus unbinding bundle T. Subsequently, bands 
K are separated from the sheaves by tw< catches 
132A and 132B constituting first band " ^"?.''3t''?3 
unit 132. Bands K are conveyed downward by push 
plate 134, and stored in band holding cassette 136. 

10 sheaves from which bands K are removed 
wait at the position (C) until separation of each of 
10 sheaves of previously conveyed bundle T Is 
completed. After the separation of the last sheaf of 
previously conveyed bundle T is completed, sheaf 
moving unit 138 is moved to and stopped at the 
first cutting position (C), i.e. the position of bundle 
stopper 128. Bundle stopper 128 Is then moved 
upward to release a clamping state of the unbound 
10 sheaves with bundle moving device 126. In this 
case, the sheav s are clamped between bundle 
moving device 12(3 and sheaf moving unit 138. 
These unbound 10 sheaves are conveyed to a 



6 



9 



EP 0 302 458 B1 



10 



sheaf separating position (D) while being clamped. 

When sh af moving unit 138 is mov d to the 
sheaf separating position (D), it is moved down- 
ward, passes below the sheaves, is r turned to a 
position nearer the first cutting position (C) than 
bundle moving device 126, and is then moved 
upward. Thereafter, unit 138 is moved toward sheaf 
separating position (D) again to press the sheaves. 
Bundle moving device 126 is returned to the first 
cutting position (C) to wait for processing of the 
next bundle. The 10 sheaves conveyed to the 
sheaf separating position (D) are separated from 
each other by separating member 142 while being 
held by sheaf moving unit 138 and sheaf stopper 
140, and are then conveyed one by one to a 
second cutting position (E). At the second cutting 
position (E), strap cutting unit 146 for cutting strap 
k binding each sheaf is arranged. 

Strap cutting unit 146 comprises sheaf com- 
pression mechanism 148, second cutting unit 150. 
pusher 152, strap turn-over unit 154, catch 156, 
strap printer 158, and band convey belt 160. Sheaf 
compression mechanism 148 moves a sheaf up- 
ward to clamp it with a fixed surface of a ceiling 
base (not shown), thereby positioning and holding 
the sheaf. Second cutting unit 150 cuts strap k of 
the sheaf held by sheaf compression mechanism 
148 using two cutters 150A and 150B. Pusher 152 
conveys unbound paper sheets T and strap k to an 
extraction position -F) (to be described later) of 
strap k while sheaf compression mechanism 148 is 
located at a lower position. Strap turn-over unit 154 
is in contact with the lower surface side of paper 
sheets T conveyed by pusher 152 through friction 
member 162. Catch 156 constitutes second band 
separating unit 164 which extracts strap k turned 
over by strap turn-over unit 154 from the paper 
sheets to separate the paper sheets from the strap. 
Strap printer 158 stamps a serial number indicating 
the relationship with paper sheets on strap k ex- 
tracted by catch 156, Band convey belt 160 re- 
ceives strap k extracted by catch 15P Strap k is 
conveyed by band convey oelt 160 to e insertion 
port of strap holding cassette 168. and is sequen- 
tially stored therein by band storing member 168. 
100 notes T1 from which strap k is removed are 
fed to inspection device 14 by a feeding unit (not 
shown). 

Note that strap cutting unit 146 for cutting strap 
k of a sheaf which is conveyed one by one to the 
second cutting position (E) by sheaf feeding mem- 
ber 144 moves the sheaf upward to the fixed 
surface of the ceiling base of the apparatus body 
upon upward movement of sheaf compression 
mechanism 148 to clamp it, thereby positioning 
and holding the sh af, as shown in Fig. 12. Thus, a 
curved sheaf or the like can be flattened, and strap 
k can be easily cut. 



Inspection device 14 will b described below 
with ref rence to Figs. 13A to 13C. 

Inspection d vice 14 is connected to pre-pro- 
cesser 16 for sending, to device 14. notes T1 from 

5 which the strap is removed. 

Inspection device 14 comprises take-out unit 
172, convey/sorting unit 174, inspection unit 176, 
sorting/stocking unit 178, sheaf binding unit 180. 
bundle binding unit 182. bundle packing unit 184, 

10 invalidation unit 186, control unit 188, and operation 
display unit 190. 

Note that operation display unit 190 is an ex- 
ample of an operation unit, and take-out unit 172, 
convey/sorting unit 174, inspection unit 176, sor- 
ts ting/stocking unit 178, sheaf binding unit 180, bun- 
dle binding unit 182, bundle packing unit 184. and 
invalidation unit 186 are an example of a mecha- 
nism unit. In order to prevent transmission of noise 
from the mechanism unit to the operation unit, wall 

20 BOAD extending from the floor to the ceiling of a 
space where the apparatus is installed is arranged 
around operation display unit 190, so that the op- 
eration unit and the mechanism unit are substan- 
tially partitioned by this wall BOAD. In this embodi- 

25 ment. a "sheaf" is obtained by stacking and bind- 
ing 100 paper sheets (e.g.. securities such as bank 
notes, to be referred to as notes hereinafter). A 
"bundle" is one obtained by binding 10 sheaves. 
"Fit or correct notes" are notes which are deter- 

30 mined as a result of inspection to be normal and 
valid, and are returned for reuse from an issuer. 
"Unfit notes" are notes which are determined as a 
result of inspection to be normal and valid but are 
discarded by the issuer since they are unsuitable 

35 for reuse. "Counterfeit notes" are notes which are 
determined as a result of inspection to be abnormal 
and invalid (notes which cannot be judged are 
determined to be invalid). "Unmachlnable notes" 
are notes which cannot be inspected due to over- 

40 lapping, skew (of notes), short pitch (in a convey 
path, an interval from the immediately preceding 
note is too short, and subsequent processing can- 
not be performed), and the like. Of these notes, 
since the "counterfeit notes" and "unmachlnable 

45 notes" are rejected from the apparatus, they are 
also called "rejectable notes". 

Sorting/stocking unit 178 is divided into rejec- 
table note sorting/stocking unit 178A. different de- 
notemination note sorting/stocking unit 178B, fit or 

50 correct note sorting/stocking unit 178C, and unfit 
note sorting/stocking unit 178D. Four con- 
vey/sorting units 174 (174A to 174D) are arranged 
in accordance with the divided units. Each con- 
vey/sorting unit 174 has gate GT. Sorting/stocking 

55 units 1 78A to 1 78D respectively have known recov- 
ery wheels FWI to FW4 which can fetch notes one 
by one and stock them in corresponding stocking 
boxes BIN. Of these stocking boxes, upper and 
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lower stocking boxes BIN01 (counterfeit note stock- 
ing box) and BIN02 (unmachinable not stocking 
box) are provided In rej ctabi not sort- 
ing/stocking unit 178A. Stocking boxes BIN2 to 
BIN4 are respectively arranged in other sort- 
ing/stocking units 178B to 178D. Sheaf binding unit 
180 is also divided Into sheaf binding units 1808. 
180C, and 180D and arranged below corresponding 
stocking boxes BiN2 to BIN4. Bundle binding unit 
182 is anranged below sheaf binding unit 180 ar- 
ranged below fit note stocking unit 178C. and has a 
window for transferring notes to subsequent bundle 
packing unit 184, Take-out unit 172 is constituted 
by stocking unit 172A for stocking notes T1 sent 
from pre-processor 16, delivery roller 1728 for 
picking up notes one by one from stocking unit 
172A. convey rollers 172C for conveying picked-up 
notes, and examination unit 172D, arrange along 
the convey path, for examining a feature of notes 
(unmachinable state such as overlapping, skew, 
short pitch, or the like). Note that examination unit 
172D and Inspection unit 176 are examples of 
examination devices for examining notes In accor- 
dance with predetermined items, and their exami- 
nation results are stored in memory unit 192 of 
control unit 188. Takorout unit 172 does not take 
out notes from the next sheaf until the processing 
of the immediately preceding sheaf is completed. 
Operation display unit 190 is constituted by en- 
trance portion 190A for a fed sheaf, operation unit 
1908 arranged above portion 190A and including a 
ten-key pad, and the like, and cassette take-out 
port 190D. as shown in Fig. 13C. Note that bundle 
packing unit 184 has take-out port 184A. Portions 
housing the above-mentioned units are moduled, 
and as shown in Fig. 13A, feeding module M1 to 
which feeding base 194 Is detachably mounted. 
Inspection module M2. stocking modules M3 and 
M4, discard module IVI5, and bundle packing unit 
184 are detachably arranged and can be easily 
added or omitted as needed In accordance with 
applications and required functions. As shown in 
Fig. 138, eeding module Ml houses rejectable 
note sorting/stocking unit 178A and take-out unit 
172. and control unit 188 is housed therebehind. 
Module M2 houses inspection unit 176 and first 
and second convey/sorting units 174A and 1748. 
Module M3 houses different denomination note sor- 
ting/stocking unit 178B, sheaf binding unit 180, and 
third convey/sorting unit 174C. Module M4 houses 
fit note sorting/stocking unit 178C and its binding 
unit 180C, unfit note sorting/stocking unit 178D and 
its binding unit 180D, sensors 198 and 200 for 
respectively detecting fit and unfit notes so as to 
count them, fourth convey/sorting unit 174D, and 
shredders 186A and 1868 as first and second 
invalidation units. Module M5 houses discard box 
186C. 



RejectabI note cass tt 196 is arranged near 
two stocking boxes 8IN01 and 8IN02. 

RejectabI note sorting/stocking unit 178A is 
constituted by unmachinable note stocking unit 202 

6 (BIN02), counterfeit note stocking unit 204 (BIN01). 
separator card issuer 206, and cassette stocking 
unit (as an example of a rejectable note stocking 
device for stocking notes to be rejected based on 
an inspection result) 208. as shown in Fig. 14. 

10 Unmachinable note stocking unit 202 sequentially 
stacks and stocks unmachinable notes P3 from 
below. Unit 202 has conveyor belt 2028 provided 
with a plurality of upright sorting plates 202A which 
can be moved in a horizontal direction perpendicu- 

15 lar to the note entrance direction, and motor 202C 
for driving the conveyor belt. Conveyor belt 2028 Is 
driven in accordance with detection results from a 
sensor (not shown) for detecting movement of con- 
veyor t>elt 202B and positioning sensor S6 for 

20 detecting holes formed in a side edge portion of 
the conveyor belt at equal intervals, so that notes 
stacked on conveyor belt 202B are moved to a 
predetermined position. Upright sorting plates 202A 
mounted on conveyor belt 202 B are arranged at 

25 equal intervals, and two upright sorting plates 202A 
form two walls xOf the stocking tx)x in a direction 
perpendicular to the note entrance direction. Con- 
veyor belt 2028 is moved at a predetermined pitch, 
and after movement of belt 202B, two walls of the 

30 stocking box are fonmed by other upright sorting 
plates. Counterfeit note stocking unit 204 temporar- 
ily- receives counterfeit notes sent by a convey 
device t)y a curved groove of recovery wheel FW1 
which is rotated at a low speed in the same direc- 
ts tion as the note moving direction to decelerate 
notes, and then stacks and stocks the notes from 
below. In stocking unit 204, the curved groove of 
recovery wheel FW1 is rotated synchronously with 
notes which move toward recovery wheel FW1 in 

40 the same manner as in the fit and unfit note stock- 
ing units, so that notes can reliably enter the 
curved groove of recovery wheel FW1. A note 
entering the curved groove of recovery wheel FW1 
is rotated through about ISO', and movement of 

45 the note Is disturt)ed by fixed plate 204A provided 
in the note leading end direction. Upon rotation of 
recovery wheel FWI, the note is gradually drawn 
out from the curved groove, and is uniformly 
stocked In stocking unit 204. 

50 Bottom plate 204B of stocking unit 204 is mov- 

able in a horizontal direction. When motor 204C is 
rotated, bottom plate 2048 is moved outside stock- 
ing unit 204 through arm 204D. and stock d notes 
can be discharged downward from stocking unit 

55 204. Unmachinable note stocking unit 202 is lo- 
cated below specking unit 204. Counterfeit notes 
stocked in stocking unit 204 can be stacked on 
unmachinable notes stocked in stocking unit 202. 
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Separator card issuer 206 issues a separator 
card aft r a rejectable note stocking operation of a 
sheaf of notes is completed, thereby sorting notes 
stocked in a rejectable note stocking unit (rejec- 
table note cassette 196) into sheaves of notes. For 
exannple. separator cards CAD horizontally stacked 
in card box 208A are exhausted outside the box 
one by one. Inherent numbers are provided to 
separator cards CAD. When take-out roller 206B 
arranged under the lower surface of lowermost 
separator card CAD is rotated once, the leading 
end of card CAD reaches exhaust roller 206C and 
the card is exhausted upon rotation of roller 206C. 
In the exhaust process of separator cards CAD, the 
inherent number on each separator card is read by 
reading head 206D, and is stored in memory unit 
192 of control unit 188. Exhausted separator card 
CAD is stocked in counterfeit note stocking unit 
204. 

Cassette stocking unit 208 stocks notes or the 
like stacked on conveyor belt 202B of stocking unit 
202 into cassette 196. Stocking unit 208 comprises 
push plate 208A for pushing out notes or the like 
on conveyor belt 202B into cassette 196, push 
plate 2088 for pushing notes on the cassette there- 
in from above, and cassette 196. Upon rotation of 
motor 208C, ball screw shaft 208D is moved for- 
ward/backward, and push plate 208A fixed to the 
distal end of the shaft is moved forward/backward 
together with shaft 208D, thereby pushing out 
notes or the like. The pushed notes are aligned by 
plate 208E an^anged on the cassette. Push plate 
2088 stands by at a position above cassette 196, 
and is moved downward to push notes into cas- 
sette 196. Cassette 196 is a casing having an 
upper opening, and comprises a backup plate (not 
shown) for locking at an art>itrary position by a 
frictional force. The backup plate is pressed and 
moved downward by the push plate through the 
stocked notes or the like. When the backup plate is 
located at a lowemnost position, this state is de- 
tected by a sensor (not shown) througii a notch 
formed in cassette 196, and a full signal is gen- 
erated. 

Note that cassette 196 has a cassette number 
(e.g.. bar code) for identifying the cassette. This 
cassette number is read by reading head 208F. 

The inherent number of each separator card 
CAD is stored in memory unit 192 of control unit 
188 in correspondence with the examination result 
of notes stocked in the rejectable note stocking unit 
(rejectable note cassette 196). When a desired 
number of sheaves of notes is complet ly pro- 
cessed by the apparatus of this embodiment, the 
separator card is taken out from cassette 196 from 
one issued first or lastly (In the apparatus of this 
embodiment, the separator card issued lastly), and 
its inherent number is input at operation display 



unit 190, so that examination r suit data corre- 
sponding to th input inher nt number is displayed 
on monitor CRT 190C (as an exampi of display 
means for displaying at least examination result 

5 data stored in memory means). In addition, control 
unit 188 is provided with controller 212 which per- 
fonns a control operation, so that examination data 
corresponding to an Inherent number following this 
inherent number (inherent number of a second 

w lowermost separator card) is sequentially and auto- 
matically displayed on monitor CRT 190C. 

An operation of rejectable note sorting/stocking 
unit 178A will be described below. Notes are taken 
out one by one by take-out unit 172. Assume that 

15 one counterfeit note and one unmachinable note 
are stocked in separate stocking boxes. When a 
detection result of a 100th note is generated or 
when the trailing end of the 100th note shields the 
sensor (not shown) at the entrance of the coun- 

20 terfeit note stocking box, separator card take-out 
roller 2068 begins to rotate and separator card 
CAD is exhausted onto the counterfeit note. There- 
after, motor 204C for driving bottom plate 204B of 
counterfeit note stocking box 204 is rotated, so that 

25 bottom plate 2048 is moved outside the stocking 
box through arm 204D. Thus, the counterfeit note 
and the separator card are sequentially stocked on 
the unmachinable, note. Then, belt conveyor motor 
202C of unmachinable note stocking unit 202 is 

30 rotated, and conveyor belt 2028 begins to move. 
When a plurality of upright sorting plates 202A are 
moved by one pitch, the holes of the beW are 
detected by sensor 86, and the rotation of motor 
202C and movement of conveyor belt 2028 are 

36 stopped. At the same time, push plate motor 208C 
begins to rotate, and unmachinable note P3, coun- 
terfeit note P4, and separator card CAD on con- 
veyor belt 2028 are pushed out onto cassette 196 
by push pfate 208A. When push plate 208A is 

40 moved to Its frontmost position, it is detected by 
the sensor (not shown), and ti . push plate motor 
(not shown) begins to rotate in response to the 
detec-ion signal from the sensor. At the same time, 
push plate motor 208C is rotated in the reverse 

45 direction to return push plate 208A to its original 
position. Thereafter, motor 208C is stopped. Push 
plate 208A is returned to the original position and 
is stopped when It is moved by a predetermined 
stroke. The above-mentioned operation corre- 

50 spends to one cycle, and is repeated sequentially. 
Rejectable notes (counterfeit and unmachinable 
notes) of each sheaf of notes are stocked in cas- 
sette 196 while being partitioned by separator card 
CAD. Thus, tfie number of rejected notes need not 

55 be confirmed each time processing of one sheaf of 
notes Is completed. Therefore, after processing of 
all the sheaves of notes is completed, tfie number 
of rejected notes partitioned by the separator cards 
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need only be checked. If neither unmachinabi nor 
counterf it notes ar pr sent in one batch, no sep- 
arator card CAD is issued and stocked in cassette 
196. If separator card CAD directly enters cassette 
196 first or lastly, the same effect of the separator 
card as described above can be obtained. 

A detailed arrangement of rejectable note pro- 
cessor 22 will be described with reference to Rgs. 
1 and 15. 

As shown in Fig. 1. the external arrangement 
includes operator desk 212, operation unit 214 hav- 
ing a ten-key pad and the like, output means or 
printer 216, separator card processing unit 218. 
display unit 220 having output means, e.g., a CRT 
display, and rejectable note processing unit 222 for 
processing normal ones of rejectable notes taken 
out from rejectable note cassette 196. 

Separator card processing unit 218 processes 
separator cards Inserted In separator card insertion 
port 224, and has an arrangement as shown in a 
block in Fig. 2B. More specifically, unit 218 com- 
prises separator card take-out section 21 8A for 
taking out and conveying inserted separator card 
CAD. card number reading unit 21 SB for reading a 
code (card number) from the taken-out separator 
card, and separator card stocking unit 21 8G for 
simultaneously stocking separator cards whose 
card numbers are read. 

Rejectable note processing unit 222 will be 
described with reference to the schematic sectional 
view of rejectable note processor 22 shown in 
Fig.15. 

Rejectable note processing unit 222 has rejec- 
table card Insertion port 226, not© feeding unit 228. 
detecting unit 230, convey/sorting unit 232, unfit 
note temporary holding unit 234. rejectable note 
temporary stocking unit 236. unfit note shredder 
238. counting unit 240, controller 241, I/O Interface 
242, and the like. More specifically, rejectable 
notes inserted in insertion port 226 are fed to 
detecting unit 230 one one by note feeding unit 
228. Detecting unit 230 reexamines the fed rejec- 
table notes. Convey/sorting unit 232 sorts the notes 
into two types based on the detection result. For 
example, detecting unit 230 detects overlapping 
notes and authenticity of conveyed notes, and the 
notes are sorted into predetermined stocking units 
based on the detection result. More specifically, 
the notes are sorted into unfit notes and rejectable 
notes such as counterfeit notes, different denomi- 
nation notes, and overlapping notes, and the like. 
The unfit notes are stocked in unfit note temporary 
holding unit 234. Rejectable notes which are d t r- 
mined as a result of detection by detecting unit 230 
to be rejected (overlapping notes, counterfeit notes, 
different denomination notes) are stocked in rejec- 
table note temporary stocking unit 236. When the 
count result from detecting unit 230 is compared 



with the count result from counting unit 240. and no 
abnormality Is found, th unfit notes stocked In 
unfit note temporary holding unit 234 are invali- 
dated by unfit note shredder 238. Counting unit 

6 240 counts the numbers of notes stocked in stock- 
ing unit 236 and holding unit 234 Independently of 
detecting unit 230. 1/0 interface 242 is arranged to 
perfonm data exchange with center console 20. 
When a separator card is inserted in insertion 

70 port 224 of separator card processing unit 218, a 
detection result of a batch (to be described later) 
corresponding to a card number read from the 
inserted separator card is read out from memory 
unit 244 of center console 20 (to be described later 

75 in detail), and is displayed on display unit 220 of 
rejectable note processor 22. In the display con- 
tent, rejection reasons of rejectable notes are dis- 
played to correspond to the numbers of bands and 
straps. 

20 The arrangement of respective units of paper 
sheet processing apparatus 10 will t>e described 
with reference to Rgs. 2A and 28. 

Bundle processor 12 has uninspected bundle 
inserting base 24, bundle take-out unit 26, 10-sheaf 

25 counting units 28a and 28B, inserted bundle reject- 
ing unit 30^ received ^bundle»'rejeGting»unit-32, seat 
stocking unit 34, inspected bundle receiving base 
36, operation display panel 40, and the like, which 
have already been described above. Bundle pro- 

30 cesser 12 also has I/O interface 246 for p)erformlng 
data exchange with center console 20. 

Pre-processor 16 comprises bundle feeding 
unit 248 fw receiving and feeding bundle T con- 
veyed along conveyor 18, band numbering unit 250 

35 for printing identification data, e.g., serial numbers 
(band numbers) on bands of fed bundles T. band 
cutting unit 252 for removing the numbered bands, 
band holding cassette (which is detachable from 
the apparatus by an operator) 136 for stocking cut 

40 baods, strap cutting unit 146 for sequentially taking 
out sheaves one by one from 10 sheaves, vertically 
curving the sheaf to unbind it, and cutting the strap 
by a cutter while the sheaf is vertically curved, and 
strap band holding cassette 166 for sequentially 

45 storing cut straps, bundling 10 sheaves of straps 
by a heat-seat strap, and then storing and holding 
the bundle. 

Serial numljers (strap numbers) are printed by 
strap printer 158 on straps of 10 sheaves which are 

50 stored In strap holding cassette 166 and kx)und by 
heat-seal bands at a predetermined pitch. However, 
since a strap for every 10 sheaves is bound by a 
single heat-seal band, the strap number need not 
always be printed on the strap of each of bound 10 

55 Sheaves, and a number may be printed on a strap 
portion of 10 sheaves located at, e.g.. the upper 
end side. 
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As described above, not s taken out through 
processing operations by band cutting unit 252 and 
strap cutting unit 146 are sent to corresponding 
inspection device 1 4 one by one. 

Each inspection device 14 has take-out unit 
172, convey/sorting unit 174, inspection unit 176. 
sorting/stocking unit 178, sheaf binding unit 180, 
bundle binding unit 182, bundle packing unit 184, 
invalidation unit 186, control unit 188. and operation 
display unit 190, which have already been de- 
scribed above. Device 14 has counters 254 and 
256 for respectively counting the numbers of fit 
notes and unfit notes in accordance with detection 
results from sensors 198 and 200, reading head 
206D for reading a card number of separator card 
CAD, and reading head 208F for reading a cassette 
number of rejectabie note cassette 196. Device 14 
also has I/O interface 258 for performirrg data ex- 
change with console 20. 

Rejectabie note processor 22 comprises opera- 
tion unit 214, display unit 220, printer 216, note 
feeding unit 228, separator card processing unit 
218, detecting unit 230. counting unit 240, tem- 
porary stocking unit 236. temporary holding unit 
234, unfit shredder 238. controller 241, and I/O 
interface 242. which have already been d6scrit»ed 
above. 

Center console 20 comprises main controller 
260 for controlling overall apparatus 10, operation 
unit 262 including, e.g.. a keyboard, memory unit 
244 including program memory 264 storing control 
programs, parameters, e.g.. adjustment value data 
of respective units upon switching of denomina- 
tions, and the like, of apparatus 10. and data 
memories 266a and 266b storing inspection data, 
and other data. CRT 268 for displaying acquired or 
stored inspection data and the (Ike. I/O interface 
270 for exchanging various data with bundle pro- 
cessor 12, Inspection processing means (pre-pro- 
cessor 16 and inspection a^^vlce 14), and rejectabie 
note processor 22. 

Note that above-mentioned data memories 
266a and 266b have the same arrangement, and 
inspection data is stored in memories 266a and 
266b. Normally, data memory 266a serves as a 
main memory and data is read out from data 
memory 266a during a collation operation or the 
like. IHowever, when data memory 266a malfunc- 
tions, data memory 266b server, as a main mem- 
ory, and is used for data read access. 

The operation of the paper sheet processing 
apparatus with the above anrangement will be de- 
scrit>ed hereinafter. First, preparation processing as 
shown in the flow chart in Fig. 16 is performed. 
More specifically, the operator operates operation 
unit 2S2 of center console 20 to set various control 
parameters such as a denomination to be pro- 
cessed, a collation unit, a size of batch, and the 



like (step S11). Note that as th collation unit, one 
of on sheaf (100 not s). five sheaves (500 not s), 
and one bundle (1,000 notes) can be selected. In 
this embodiment, the collation unit is on bundle 

5 (10 sheaves, 1.000 notes), and one batch cor- 
responds to 20 bundles. These control parameters 
are stored in data memory 266 (step SI 2). These 
control parameters are also output to inspection 
devices 14 through I/O interface 270 (step SI 3). In 

10 each inspection device 14, these control param- 
eters are received through I/O interface 258, and 
are stored in memory unit 192 of control unit 188 
(step SI 4). In each inspection device 14, the cas- 
sette numt)er of loaded rejectabie note cassette 

75 196 is read by reading head 208F. and the read 
cassette number is stored in memory unit 192 
(step SI 5). 

After the preparation processing is completed 
in this manner, the operator places 10 bundles on 

20 each shelf 42 of bundle processor 12. When a 
processing start button (not shown) of operation 
display panel 40 is depressed, main controller 260 
of center console 20 detects this through I/O inter- 
faces 246 and 270, and instructs start of operations 

25 to the respective units. In this case, the operation is 
started In response to not the depression of the 
processing start button of operation display panel 
40 but depression of a predetermined key on op- 
eration unit 262 of center console 20. 

30 In accordance with the operation start instruc- 
tion, bundle processor 12 performs a bundle feed- 
ing operation shown in the flow chart of Fig. 1 7. 
More specifically, as has been described above in 
detail, 10 bundles placed on each shelf 42 are 

35 moved one by one on the corresponding shelf 42 
(step 821). It is then checked using 10-sheaf count- 
ing unit 28a arranged near bundle conveyor 60 if 
each bundle includes 10 sheaves (step S22). If 
YES in step S22, the bundle is transferred and fed 

40 to inserted bundle conveyor 66 (step S23). Move- 
ment of the next bundle and checking of 10 
sheaves are repeated. However, if NO in step S22. 
the corresponding bundle is rejected (step S2- y. 
In the pre-processor, the pre-processing opera- 

45 tion shown in the flow chart of Fig,18 is performed. 
More specifically, when the bundle Is fed from 
inserted bundle conveyor 66. the pre-processor 
receives the bundle (step S31), and stamps a serial 
number on the bands binding the bundle by band 

50 serial number printer 124 (step S32). In this case, a 
branch name of the t>ank, a name of a personnel of 
the bank, a date, and the like can be set as the 
parameters, so that index data including such in- 
formation can be printed on the band. Then, the 

55 band is cut (step 833). and the cut t>and Is stored 
in band holding cassette 136 (step 834). In this 
case, the band number is corresponded to the 
batch, and stored in memory unit 192 of cor- 
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responding inspection device 14 (step S35). J re 

Tlien, straps of the sh aves are cut (step S36).'ir 
Serial nunnbers ar printed on the cut straps<by 
strap printer 158 (step S37). The cut straps vafe ^ ' . 
stored in strap holding cassette 166 (step S38).>inivi s 
this case, the strap numbers are also corresponded Ht-'- 
to the batch, and stored In memory unit 492<of<t>t0'.^ 
corresponding inspection device 14 (step S39).s}lna 
this manner. 10 straps which are sequentially sepa-.^ w.: 
rated and removed are stored in strap holdingti^'it jo 
cassette 166. Sheaves from which the straps;are c^'iv 
removed by pre-processor 16 are fed to ) conre^AM^i^ " - 
spending inspection device 14 (step 840). 

In each inspection device 14, inspection ^jwrc^ 
cessing shown in the flow charts of Figsjil9]i^tp^|^i5 : 
19C is performed. That is. before the note tai^l^0v^> - 
operation by take-out unit 172 is started, sepafatolj^ffe c 
card CAD Is Issued by separator card issuer^ 206 
(step S51). In this case, the card number of separa-; ;f - 
tor card CAD is read by reading head 206D (step >:\t 20 
S52). The card number read from this separator ^nvr. 
card CAD is stored in memory unit 192 in cor^Xf vfy 
respondence with the batch (step S53). Separatdf^ii^fi:: 
card CAD is then stocked in rejectable c&liettegl|i 
196 before rejectable notes are rejected in|ithis^i<<Y 25^ 
batch (step S54). 

Notes are taken out by take-out unit 172 :bne;>X!?/ ' 
by one (step S55), and are subjected to inspection ^/i*. 
of authenticity, fit/unfit notes, detection of dehofirii-;^/ • 
nations, detection of overlapping notes, and the like 30 
through inspection unit 176 (step S56). As a result ^ wv;. 
of detection, if the note does not require re-lnspec-/ • 
ticn (e.g., fit note, unfit note) (step 357), the note'ls^ vv 
conveyed to and stocked in corresponding one of 
stocking boxes BIN3 and BiN4 by convey/sorting . : 35 
unit 174 (step S58). In this case, the numt)ers of fit . 
and unfit notes are counted by counters 254 and iir : 
256, respectively (step 859), Note that stockirig V4 
box BIN2 stocks fine notes (super fit notes) 'when >: > 
an Instruction is generated from center console 2b:irM ^'40 

As a result of detection, if the note requires -re- U 
inspection (overlapping notes, counterfeit vmte),.^v - 
(step 857), the note is conveyed to r jjectable note^in. 
stocking unit 178A by convey/sorting unit 174, and ri) 
is stacked and stored on separator card CAD Jnvc. '45 
rejectable note cassette 196 (step S60). /.4^4ify|if^^ 

The contient of inspection in inspection unitil76 H\o : 
(e.g.. rejection reasons of rejectable notes and 'cor^' 6?^- 
responding number of notes) and Inspection -data 
such as the numbers of fit and unfit notes obtained ^ ' so 
by counters 254 and 256 are stored in memory unit 
192 (step 861). /, o '.i v 

Notes which are determined as fit notes as a ^ 
result of inspection are stocked in stocking box . ■ 
BIN3 of fit note sorting/stocking unit 178C (step 55 
862). When 100 fit notes ar stocked (step 862). 
these rotes are bound and stamped by fit note 
binding unit 180C (step 863). In this manner, in- - 



spectlon of bound sheaves, i.e.. pr sence/absence 
of an offset of not s is checked In this case, the 
offset of notes is d t cted, warning indicafing this 
is made to an operator, and operator manually 
corrects this. When 10 sheaves of fit notes are 
obtained (step S64). bundle binding unit 182 binds 
these sheaves of notes (step 865). Note that the 
bundle of fit notes is conveyed to bundle processor 
12 through conveyor 18 (bundle conveyor 80) (step 



Upon reception of the conveyed bundle, bundle 
processor 12 perfonms a bundle reception opera- 
tlon shown in the flow chart of Fig. 20. More 
spedfically, as has been described above in detail, 
VH Is detected using 10-sheaf counting unit 28b 
* arranged near bundle conveyor 80 If the bundle 
includes 10 sheaves (step 881). If NO in step S81, 
the bundle is rejected (step 882). However, if YES 
in step 881 . a seal Is stamped by stamper 86 (step 
883), and is stacked on shelf 90 (step 884). Each 
time 10 bundles are stacked on one shelf 90 (step 
885), shelves 90 are rotated (step 886), thus allow- 
ing continuous stocking operation. Thereafter, 
these bundles are taken out by the operator, and 
the subsequent processing is performed. 

Notes which are determined as unfit notes as a 
result of inspection by Inspection device 14 are 
stocked in stocking box BIN4 of unfit note sor- 
ting/stocking unit 178D. in this case, one of a unfit 
note sheaf binding mode and an unfit note tem- 
porary holding mode for shredding unfit notes is 
selected and executed. When the unfit note sheaf 
binding mode is selected (step 867), each time 
100 unfit notes are stocked (step 868), these notes 
are bound and stamped by unfit note binding unit 
180D. and the bound sheaf is stocked in a recep- 
tion box of an unfit note sheaf stocking unit (not 
shown) (step 869). 

On the other hand, when the unfit note tem- 
porary holding mode is selected (step 867), invali- 
dation unit 186 shreds the unfit notes (step 87^). 
The shredded chips are exhausted into discard box 
186C. 

It is then checked if all the notes of sheaves 
are processed (step 871). If NO in step 871, the 
flow returns to step 855, and the processing of the 
next note is perfonmed. If YES in step 871. control 
unit 188 sends strap data (to be described later) to 
center console 20 through I/O interface 258 (step 
872). It is then checked if processing of one colla- 
tion unit (one bundle) is completed (step 873). If 
NO in step S73, the flow returns to step Sf 3, and 
the processing of the next not is p rforned. If 
YES In step 873, It Is then checked If processing of 
one batch is completed (step 874). If NO in step 
874, the flow return to step 851, and processing 
of the next collation unit Is p erformed. However, If 
YES in step S74, a message indicating this is 
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displayed on CRT 190C (step S75), and inspection 
processing is ended. 

The strap data which is sent to center console 
20 each time inspection device 14 completes pro- 
cessing of sheaves is as shown In Fig. 21. More 
specifically, the strap data includes machine No. 
data, RUN-No. data. BATCH-No. data. CASSET- 
No. data. CARD-No. data. BUNDLE-No. data, 
STRAP-No. data. FIT-NOTE data. UNFIT-NOTE 
data, and the like. The machine No. data is data of 
an inherent number indicating corresponding in- 
spection device 14 in paper sheet processing ap- 
paratus 10. The RUN-No. data is data of a number 
provided for each processing mode. This data is 
preset at center console 20 by the operator, and a 
predetermined number is provided in accordance 
with denominations or collation units. The BATCH- 
No. data is data of a numk>er provided to each 
batch of processing, and is automatically gener- 
ated. Note that an amount of one batch is preset at 
center console 20 by the operator. 

The CASSET-No. data is data of a number of 
rejectable note cassette 196 presently set in this 
inspection device 14. More specifically, this data is 
read by reading head 208F, and is stored in mem- 
ory unit 192. The CARD-No. data is data of a 
number of separator card CAD which is issued for 
each collation unit More specifically, this data is 
read by reading head 206D and is stored in mem- 
ory unit 192. The BUNDLE-No. data is data of a 
number of a band of a processed bundle. That is, 
this data is printed on the band by band serial 
number printer 124 and is stored in memory unit 
192. The STRAP-No. data is data of a numt)er of a 
strap of a processed sheaf. More specifically, this 
data corresponds to a strap number which is print- 
ed on a cut strap by strap printer 158 and is stored 
in memory unit 192 when a 100-note collation 
mode is designated at center console 20. 

The FIT-NOTE data is data indicating the num- 
ber of fit notes in a processed sheaf. The UNFIT- 
NOTE data is data indicating the number of unfit 
notes in a processed sheaf. These data are count- 
ed by counters 254 and 256. and are stored in 
memory unit 192. 

Fig. 22 schematically shows data flow among 
center console 20. Inspection devices 14. and re- 
jectable note processor 22. More specificalty, each 
time inspection devices 14 (CP1. CP2, CP3) com- 
plete processing of sheaves, they supply strap data 
Q) described above to center console 20. Center 
console 20 creates strap log data based on ma- 
chine No. data, RUN-No. data, and BATH-No. data 
in the strap data ® , and saves the data in a 
predetermined area of data memory 266, as shown 
in Fig 23. Fig. 24 shows the strap log data in 
detail, in Fig. 24. portion 272 enclosed by a broken 
line conresponds to one strap data ® transmitted 



from each inspection d vice 14 each time sheaf 
processing is completed, and portion 274 enclosed 
by a solid line conresponds to one bundle (one 
collation unit). As can be understood from Fig. 24. 

5 each time processing of one bundle is completed, 
separator card CAD is issued. In addition, the card 
number of separator card CAD need not be a serial 
number. Note that DATE and TIME in Fig. 24 
indicate a date and time when the strap data is 

10 received. When FIT + UNFIT Is not equal to 100. it 
does not always indicate that rejectable notes were 
present. More specifically, it can be considered 
that the processed bundle did not include 100 
notes from the beginning. This decision can be 

15 made by arranging rejectable notes later. 

When processing of one batch Is completed, 
rejectable notes and separator cards CAD are 
stocked in rejectable note cassette 196. as shown 
in Rg. 25. This cassette 196 is manually conveyed 

20 to rejectable note processor 22. as indicated by a 
broken line in Fig. 22. More specifically, when 
processing at inspection device 14 is completed, 
rejectable notes stored In rejectable note cassette 
196 through rejectable note processor 22 are ar- 

25 ranged. The rejectable note arranging operation is 
not fully automatically performed but is performed 
such that rejectable note processor 22 assists man- 
ual inspection. 

The rejectable note anranglng operation will be 

30 described hereinafter with reference to the flow 
charts of Figs. 26A to 26C. In this case, one batch 
. corresponds to one cassette. More specifically, if 
processing of one batch is completed in any in- 
spection device 1 4 (step S91 ), the operator unloads 

35 rejectable note cassette 196 from inspection device 
14 (step S92), and carries it on operator desk 212 
of rejectable note processor 22. The operator des- 
ignates the cassette number of cassette 196 in 
processor 22 using operation unit 214 (step S93). 

40 Processor 22 then supplies cassette number 

data (D (Fig. 22) to center console 20 (step S94). 
in accordar.oe with the cassette number data ®, 
center con; Die 20 edits collation count data Q) 
based on strap log data stored in the predeter- 

45 mined area of data memory 266. and sends the 
edited data to processor 22 (step S95). Processor 
22 receives tiie collation count data ® (step S96), 
and stores it therein. The collation count data ® 
includes RUN-No. data. CASSET-No. data. CARD- 

50 No. data, BATCH-No. data, BUNDLE-No. data. 
FIT + UNFIT data, and the like as shown In Fig. 27. 
In Rg. 27. portion 276 enclosed by a solid line 
corresponds to portion 274 enclosed by the solid 
line in Fig. 22. In the 100-note collation mode, the 

55 above-mentioned collation data Includes the 
STRAP-No. data described above. 

The operator then sequentially takes out rejec- 
table notes and separator cards CAD in rejectable 

13 
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note cass tt 196 from upper ones, and processes 
them. Thus, rejectabt notes in cassette 196 are 
inspected regardless of a processing speed of in- 
spection device 14. More specifically, the operator 
tal<es out notes in the collation unit sorted by 
separator card CAD, and manually inspects them 
(step S97). If the operator determines as a result of 
inspection that there are abnonmal notes such as 
different denomination notes or counterfeit notes 
(step S98), he key-inputs the number of abnormal 
notes at operation unit 214 (step S99). The oper- 
ator then inserts other rejectable notes into rejec- 
table note inspection port 228 of processor 22 
(step S100). 

Processor 22 then takes out inserted rejectable 
notes one by one (step S101). so that overlapping, 
different denomination, counterfeit notes, and the 
like are detected by detecting unit 230 (step SI 02). 
If these notes are Included (step SI 03). they are 
rejected into rejectable note temporary stocking 
unit 236 as rejectable notes (step Si 04), and are 
then subjected to manual inspection. 

If the notes are not ones to be rejected in the 
manner described above, these notes are stocked 
in unfit note temporary holding unit 234, and there- 
after, are shredded (step SI 05). in addition, the 
number of the notes is counted (step SI 06). When 
all the inserted notes in one collation unit are taken 
out and counted (step Si 07), separator card CAD 
is inserted in sorting card insertion port 224 of 
separator card processing unit 218 (step SI 08). 
and a card number of inserted sorting card CAD is 
read (step SI 09). Note that the sorting card whose 
number is read is stocked in a card reception box 
(not shown), and is reused In Inspection device 14. 

Data for one bundle corresponding to the read 
card number is fetched from the stored collation 
count data ® (step S1 10), and collation is per- 
formed based on the fetched data and the count 
result in step SI 07 (step S111). More specifically, 
it is checked if a total of the number of fit and unfit 
notes and the number of notes processed by pro- 
cessor 22 is equal to the number of the predeter- 
mined collation unit (1.000). 

Collation result data ® is generated based on 
the collation result, and is sent to center console 20 
(step S1 12). The collation result data ® includes 
CASSET-No. data. CARD-No. data, BATCH-No. 
data. bundle-No. data. FIT + UNFIT data. RS- 
NOTE data, OVER data, SHORT data. D1K data. 
D5K data, D10K data, counterfeit note data, and the 
like. Of these data, the RS-NOTE data is data 
indicating the number of notes processed by pro- 
cessor 22. The OVER and SHORT data are data 
Indicating the number of notes that the collation 
result (the total of the number of fit and unfit notes 
and the number of notes processed by processor 
22) exceeds or is short from the number of the 



predetenmined collation unit (1.000). Th D1K data, 
D5K data, and D10K data, and count rfeit note data 
are data indicating the numbers of differ nt de- 
nomination notes and counterfeit notes key-input 

5 by the operator in step S99. "D1K" means VI, 000 
notes. "D5K" means ¥5.000 notes, and "D10K" 
means ¥10.000 notes. 

As a result of collation by processor 22. \f an 
abnormality is detected (difference in counts, mix- 

10 ing of different denomination notes, mixing of coun- 
terfeit notes, or the like) (step S1 13), an accident 
slip ® is issLod by printer 216 based on the 
collation result data ® (step S1 14). On the ac- 
cident slip ©, band data is recorded, as shown In 

75 Fig. 29, and an abnormal bundle (sheaf) can be 
specified based on this. The operator takes out the 
corresponding band from band holding cassette 
136 based on the band data, and can confirm a 
name of the financial organization and reception 

20 data printed on the band. 

When all the rejectable notes and separator 
cards CAD are taken out from rejectable note cas- 
sette 196 (step S1 15). the rejectable note arranging 
operation for one batch is completed. Thus, the 

25 operator unloads the next cassette 196 from an- 
other inspejctlon device 14 which has completely 
processed the batch, and starts a new rejectable 
note arranging operation. 

Note that band printer 124 comprises, in its 

30 main body 278, case 280, guide shaft 282 horizon- 
tally arranged at substantially the central portion of 
case 280, slidable cylinder 284 stidably fitted in 
guide shaft 282. ink-jet printer head 286 commu- 
nicating with slidable cylinder 284. and drive 

35 mechanism 288 arranged along guide shaft 282. as 
shown in Fig. 30. Drive mechanism 288 has a pair 
of pulleys 290a and 290b, belt 292 looped between 
pulleys 290a and 290b, and communicating mem- 
ber 294 attached to belt 292 and communicating 

40 with slidable cylinder 284, Mechanism 288 causes 
a drive motor (not shown) to drive belt 292 thereby 
moving printer head 286 in a direction indi .dted by 
an arrow in Rg. 30. 

Printer main body 278 Is pivoted by pivoting 

45 mechanism 296. Pivoting mechanism 296 com- 
prises pivoting arm 298 one end portion of which is 
attached to one side surface of printer main body 
278, and the other end portion of which Is attached 
to shaft 300. driven gear 302 fixed to a projecting 

50 end portion of shaft 300, motor 304 serving as a 
drive source, and driving gear 306 fixed to the 
driving shaft of motor 304 and meshed with driven 
gear 302. as shown in Rg. 31. Upon rotation of 
motor 304, printer main body 278 is pivoted in an 

55 a1 or o2 direction in a 90* range. 

Note that strap printer 158 has the similar 
arrangement to that of band serial number printer 
124. 
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The operation of band serial number printer 
124 with the above arrangement will be described 
below. 

As described above, when bundle T Is con- 
veyed to the position (B) and is stopped, pivoting 
mechanism 296 of band serial number printer 124 
starts its operation to move printer main body 278 
in the a 1 direction. Thus, a head surface of printer 
head 286 in printer main body 278 opposes lateral 
band K1 of bands K of bundle T at a small dis- 
tance, as shown in Frg. 32. From this state, drive 
mechanism 288 of printer main body 278 is op- 
erated to move printer head 286 in the direction of 
the arrow in Fig. 30. In this case, ink is injected 
from the head surface of printer head 286 toward 
lateral band K1, thereby printing the above-men- 
tioned identification data on lateral band K1 . 

Pivoting mechanism 296 causes printer main 
body 278 to pivot through 90 • in the a2 direction, 
so that the head surface of printer head 286 in 
printer main body 278 opposes vertical band K2 at 
a small distance, in the same manner as described 
above* the identification data is printed on vertical 
band K2, as shown in Rg. 33. 

During the printing operation of band serial 
number printer 124. the printing operations on lat- 
eral and vertical bands K1 and K2 by printer head 
286 are performed in a non-contact state. There- 
fore, even if bands K1 and K2 are in an unstable 
state due to misregistration of sheaves t, clear 
identification data can be printed, and the subse- 
quent inspection processing can be facilitated. 

As described above, cut strap k has reached a 
position, which is below strap printer 158 and on 
band convey belt 160, by catch 156. Since printer 
158 has the same arrangement as that of printer 
124. identifi-cation data is printed on strap k by a 
printer head (not shown) in a non-contact state, as 
shown in Figs. 34A and 34B. In this case, clear 
identification data can oe printed on strap k, and 
the subsequent inspection processing can be facili- 
tated. 

The rejectabie note cassette as tht rejectable 
note storing unit, and a cassette loading/unloading 
section for loading/unloading the rejectable note 
cassette will be described hereinafter with refer- 
ence to Figs. 35A to 35C. 

Figs. 35A and 358 show in detail rejectable 
note cassette 196. Fig. 35A is a front view of 
rejectable note cassette 196, and Fig. 348 is a rear 
view. Rejectable note cassette 196 shown in Figs. 
35A and 358 has a rectangular outer shape, and 
has door 308 which is openabiy/closably supported 
by hinges 310 on its operation surface side. Han- 
dles 31 4L and 31 4R used for a loading/unloading 
operation is provided at two outer side surfaces of 
main body 312. Identification data generating unit 
318 Is arranged on rear surface 316. as shown in 



Fig. 358. 

Identification data generating unit 318 com- 
prises four permanent magnets 318a to 31 8d. Upon 
combinations of N and S poles of the permanent 
5 magnets, 16 different identification data can be 
generated. 

A cassette loading/unloading section, on the 
side of inspection device 14, for loading^nload^ng 
rejectable note cassette 196 is arranged as shown 

10 In Fig. 35C. 

Cassette loading/unloading section 320 of cas- 
sette stocking unit 208 of inspection device 14 has 
a shape and size large enough to store rejectable 
note cassette 196. Reading unit 324 for reading 

75 identification data is provided on deep portion 322 
in correspondence with four permanent magnets 
318a to 31 8d constituting identification data gen- 
erating unit 318 provided to rejectable note cas- 
sette 196. 

20 Reading unit 324 comprises four magnetic sen- 

sors 324a to 324d provided at positions corre- 
sponding to permanent magnets 318a to 318d ar- 
ranged on rear surface 316 of rejectable note cas- 
sette 196 when rejectable note cassette 196 Is 

25 loaded. 

When rejectable note cassette 196 is inserted 
in cassette loading/unloading section 320 from the 
side of rear surface 316, it can be identified based 
on combinations of N and S poles of permanent 

30 magnets 318a to 31 8d, that is. a cassette number 
can be read. The identification data is sent to 
memory unit 244 of center console 20. Note that 
the identification data generating unit is not limited 
to one described in this embodiment, but may 

35 comprise a combination of a plurality of three- 
dimensional patterns or a bar code. In this case, 
the reading unit of the inspection device must be 
arranged correspondingly. 

As has been described above, inspection pro- 

40 cessing, various processing operations for inspect- 
ed paper sheets, various processing operations for 
bands, collation processing of bands and paper 
sheets, and storing processing of an Inspected 
bundle, starting from reception processing of an 

45 uninspected bundle, can be automatically, efficient- 
ly, and quickly performed. 

Rejectable notes which must be re-inspected 
as a result of inspection by a plurality of inspection 
devices are processed by a rejectable note proces- 

50 sor. Thus, even if a small number of rejectable 
notes are discharged from each inspection device, 
the processing power of the rejectable note proces- 
sor can be fully exhibited as a whole. As a result, 
the overall apparatus can effectively function. 

55 Note that the present invention is not limited to 

the above arrangement, and various changes and 
modifications may be made witiiin the scope of the 
claims. In this embodiment, the collation unit cor- 

15 
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responds to one bundle but may be on sheaf. In 
addition, one batch need not be 20 bundl s. 

Claims 

1. A sheet processing apparatus, adapted to pro- 
cess a first number of paper sheets being 
bound by at (east one strap to form a sheaf 
and a second number of sheafs being bound 
by at least one band to form a bundle, said 
apparatus including a plurality of inspecting 
devices (14) and controller means (20). elec- 
trically connected to each inspecting device 
(14). for receiving from each inspecting device 
(14) a number of effective sheets, and for 
storing the number of effective sheets counted 
by each inspecting device, 

whereby each of said plurality of inspecting 
devices (14) includes: 

an inspection unit (176) for Inspecting a pre- 
determined number of sheets to discriminate 
effective sheets and unidentifiable sheets; 
a sorting/stocking unit (178) for sorting the 
sheets into effective and unidentifiable sheets 
based on the inspection; 
a counter (254) for counting the number of the 
effective sheets; and 

cassette means (196) associated with the in- 
specting device (14) for collecting the uniden- 
tifiable sheets; characterized in that said cas- 
sette means (196) is removable and 
in that there is provided an unidentifiable sheet 
processor means (22), electrically connected 
to said controller means (20) and to each in- 
specting device (14), receiving the cassette 
means (196) from each inspecting device (14), 
for determining the number of unidentifiable 
sheets in the cassette means (196) regardless 
of a processing speed of each inspecting de- 
vice (14), for fetching the counted number of 
effective sheets from said controller means 
(20). and for determining whether the su^i of 
the nu<.)ber of unider.lifiable sheets and the 
number of effective sheets Is coincident with 
said predetermined number. 

2. The apparatus according to claim 1 , character- 
ized In that the controller means (20) is adapt- 
ed to input a number of sheafs which defines a 
collation unit, a number of collation units mak- 
ing up the predetermined number of sheets; 
and 

each inspecting device (14) further comprises: 
a separator card issuer (206) for preparing a 
bundle separator card, which prepares a sepa- 
rate bundle separator card for association with 
each bundle processed by the inspecting de- 
vice (14), each bundle separator card having at 



least a card identification code printed thereon 
for association with th bundl with which the 
bundle separator card is associated and for 
depositing each bundle separator card into 

5 said cassette means (196), the separator card 

issuer (206) also preparing a separate collation 
unit separator card for association with each 
collation unit processed by the inspecting de- 
vice (14), each collation unit separator card 

70 having separator card Identification data print- 

ed thereon for association with the collation 
unit with which the collation unit separator card 
is associated, the separator card issuer (206) 
also depositing collation unit separator cards 

15 into the cassette means (196) such that each 

collation unit separator card separates sheets 
from the collation unit witti which it is asso- 
ciated from sheets of other collation units. 

20 3. The apparatus according to claim 2 character- 
ized in that the sorting/stocking unit (178) for 
counting in each inspecting device (14) is 
adapted to count the number of effective 
sheets in each bundle processed by the in- 

25 specting device (14); and ttie controller means 

(20) is adapted to the" number of effective 
sheets in each bundle in one-to-one correspon- 
dence with ttie card identification code asso- 
ciated with that bundle. 

30 

4. The apparatus according to claim 3. character- 
ized in that the cassette means (196) of each 
inspecting device (14) carries a different cas- 
sette identification code: each inspecting de- 

35 vice (14) further comprises reading means 

{208F) for reading the cassette identification 
code from the cassette means (196) when the 
cassette means (196) is attached to the in- 
specting device (14); and 

40 the controller means (20) is adapted to store 

the number of effective sheets in a bundle in 
one-to-one correspondence with the card iden- 
tification code and the cassette identification 
code. 

45 

5. The apparatus according to claim 1, character- 
ized in that the unidentifiable sheet processor 
means (22) further comprises an invalidation 
unit (186) for invalidating the unidentifiable 

50 sheets when the sum of the number of uniden- 

tifiable sheets and the number of the effective 
sheets supplied from the said controller means 
(20) is coincident with th pred termined num- 
ber of sheets. 

55 

6. The apparatus according to claim 1, charact r- 
ized in that each of said inspecting devices 
(14) further includes: 
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a separator card issuer (206) for prejpariiig a 
bundle s parator card for associatioivWitK*^aid 
unidentiftabi sheets on which at least -a 'card 
identification code Is recorded. 

7. The apparatus according to claim 6. character- • 
ized in that the counter (254) for cdOnftirigMn'' ■ 
each inspecting device (14) is adapted Vtiolt 
count the number of effective sheets ^ln *§ach''^ 
bundle which were processed by the^inspebt-"^ w 
ing device (14); and » 
the controller means (20) is adapted -ti>|et6re'~' 
the number of effective sheets in eaclifBindl^^^' * 
in one-to-one conrespondence with i^e|''card^^^^^^ 
identification code associated with that]Mimf1e!>; . is 

& The apparatus according to claim 7;^c^ire^|^-)-^' 
ized in that the cassette means (196) of ©abh^'*'' 
inspecting device (14) carries a different 'cais- 
sette identification code; each inspecting'^ de-'*^ 2o 
vice (14) further comprises reading o means'^ 
(208F) for reading the cassette identification'' 
code from the cassette means (1SS) wf^fr?ttt^^'' 
cassette means (196) Is attached td^the^in- 
specting device (14); and ^^i^i^^^iiiYi 25 

the controller means (20) is adapted Vt6^|stqre^v 
the number of effective sheets in a bundle' in - 
one-to-one correspondence with the card Iden- 
tification code and the read cassette idehtifica- ' ' 
tioncode. . j v? - 30 

9. The apparatus according to claim 1, character- 
ized in that there are further provided: ^^'-^^ " 
a bundle processor (12) on which a first pre- 
determined number of bundles may be placed; 35 
a pre-processor (16) for removing bundles one 
by one from the bundle processor (I2);'and * • ' ' 
a conveyor (18) for receiving bundles from the' 
pre-processor (16) and conveying themilh^'a 
first predetermined direction; ^^yj4'V•'"= ' 40 

whereby each of said plurality of <nspNacting^ 
devices ( 1 4) further includes: ' ■ 

means for receiving bundles from the conveyor 
(18); - 
means for unbinding the paper sheets 'In the 45 
bundles by cutting and removing the^ bi^ds 
binding ttie bundles and the straps binciin<^^the ' 
sheafs; jA^^^^ivcU'^ : 

a bundle binding unit (182) for wrapping at 
least one strap around the first numt)er'of so 
reusable sheets to fonm an inspected she»iaf;''*<' 
a bundle packing unit (184) for wrapping at 
least one band around the second nurnber of 
the inspected sheafs to form an insp cled bun- 
dle; and ' 55 
means for discharging Inspected bund! s: 
and in tfial there are further provided: 
reception side conveying means for receiving 



inspected bundles from the inspection ap- 
paratuses and conveying the inspected bun- 
dles in a second predet rmined direction; 
an output structure upon which the first pre- 
determined number of Inspected bundles can 
be placed; and take-in means for receiving tiie 
inspected bundles from the reception side con- 
veying means and for stacking the inspected 
bundles on the output structure. 

10. The apparatus according to claim 5, character- 
ized in that said Invalidation unit (186) com- 
prises shredders (186A, 186B). 

PatentansprtJche 

1. Papiert>lStterverarbeitungsvorrichtung. die aus- 
gelegt ist zum Verarbeiten einer ersten Anzahl 
von zur Bildung eines Packens Oder Stapels 
mittels mindestens eines Streifens gebunde- 
nen Papierbdgen bzw. -bISttem und einer 
zweiten Anzahl von zur Bildung eines BQndels 
mittels mindestens eines Bands gebundenen 
Stapein, wobei die Vorrichtung mehrere Pruf- 
vorrichtungen (14) und eine mit jeder PrUfvor- 
richtung (14) elektrisch verbundene Steuerein- 
heit (20) zum Aufnehmen einer Anzahl von 
wirksamen Oder gultigen BISttern von jeder 
PrQfvorrichtung (14) und zum Speichern der 
Zahl der von jeder PrUfvonrichtung gezMhIten 
gtiltigen Blotter umfaBt, 

wobet jede der mehreren Prufvorrichtun- 
gen (14) aufweist: 

eine Prufeinheit (176) zum Prufen einer 
vorbestimmten Zahl von Blattern zum Unter- 
scheiden zwischen gultigen BISttern und nicht 
identifizierbaren BISttern. 

eine Sortler/Lagereinheit (178) zum Sortie- 
ren der Blatter nach gUltigen und nicht identifi- 
zierbaren Blattern auf der Grundlage der Pru- 
fung. 

einen Zahler (254) zvrr. '^ahlen (bzw. Be- 
stinnmen) der Zahl gultiger Blatter und 

eine jeder jeder PrOfvorrichtung (14) zuge- 
ordnete Kassetteneinheit (196) zum Sammein 
der nicht identifizierbaren Blatter, 

dadurch gekennzeichnet, daB die Kasset- 
teneinheit (196) herausnehmbar ist und 

daB eine Prozessoreinheit (22) fur nicht 
identifizierbare Blatter vorgesehen ist, die elek- 
trisch mit der Steuereinheit (20) und jeder 
PrOfvorrichtung (14) verbunden ist und die 
Kassetteneinheit (196) von jeder PrOfvorrich- 
tung (14) ab- Oder aufnimmt, zwecks Bestim- 
mung der Zahl nicht identifizierbarer BIsltter in 
der Kassetteneinheit (196) unabhangig von ei- 
ner Verarbeitungsgeschwindigkeit jeder PrOf- 
vorrichtung (14), zwecks Abrufens der gezahl- 
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ten Zahl gOltiger Blotter aus der Steuereinheit 
(20) und zwecks Bestimmung. ob die Summe 
aus der Zahl nicht identifizi rbarer Blatter und 
der Zahl gultiger Blatter mit der vorbestlmmten 
Zahl uberelnstimmt. 5 

2. Vonrlchtung nach Anspruch 1 , dadurch gekenn- 
zeichnet, daS die Steuereinheit (20) eine Zahl 
von Stapein einzugeben vernnag. die eine Ord- 
nungseinheit definiert, wobei eine Zahl von io 
Ordnungseinheiten die vorbestinnmte Zahl von 
Blattern ausmacht, und 

jede Prufvorrichtung (14) femer aufweist: 
einen Trennkartenausgeber (206) zum Berelt- 
stellen einer Bundeltrenn(er)karte, welcher eine 75 
getrennte BUndeltrennkarte fUr Zuordnung zu 
jedem durch die Prufvorrichtung (14) verarbei- 
teten Bundel bereitstellt, wobei jede BUndel- 
trennkarte nnindestens einen aufgedruckten 
Kartenidentifikations- Oder -kenncode aufweist, 20 
der dem BQndel zugeordnet tst, wetchem die 
BUndeltrennkarte zugeordnet ist. und zum Ab- 
legen jeder BUndeltrennkarte In der Kassetten- 
einhelt (196), wot)ei der Trennkartenausgeber 
(206) auch eine getrennte Ordnungseinheit- 25 
Trennkarte-fGr ZuGrdnung-zu-jeder*dureh "die 
Prufvorrichtung (14) verarbeiteten Ordnungs- 
einheit bereitstellt, auf jede Ordnungseinheit- 
Trennkarte Trennkarten-Kenndaten fur Zuord- 
nung zu der Ordnungseinheit. welcher die Ord- 30 
nungseinhelt-Trennkarte zugeordnet 1st, aufge- 
druckt sind, und wobei der Trennkartenausge- 
ber (206) zudenr) Ordnungseinheit-Trennkarten 
in der Kassetteneinhelt (196) so ablegt. daB 
jede Ordnungseinhell-Trennkarte Blatter von 35 
der ihr zugeordneten Ordnungseinheit von 
BIMttern anderer Ordnungseinheiten trennt. 

3. Vorrichtung nach Anspruch 2. dadurch gekenn- 
zeichnet, daO die Sortier/Lagerelnheit (178) 40 
zum ZShlen in jeojr Prufvorrichtung (14) die 
Zahl der gultigen P'atter in jedem durch die 
Prufvorrichtung (14) verarbeiteten Bundel zu 
zahlen vermag und die Steuereinheit (20) an 

die Zahi gUltiger Blatter in jedem Bundel in 45 
1:1-Entsprechung zu dem diesem BUndel zu- 
geordneten Kartenkenncode angepaBt ist. 

4. Vorrichtung nach Anspruch 3. dadurch gekenn- 
zeichnet. da6 die Kassetteneinhelt (196) jeder so 
Prufvorrichtung (14) (jeweils) einen unter- 
schiedllchen Kassettenkenncode trsigt. jede 
Prufvorrichtung (14) ferner eine Leseeinheit 
(208F) zum Auslesen des Kassettenkenncodes 

von der Kassetteneinhelt (196), wenn letztere 55 
an der Prufvorrichtung (14) angebracht ist. auf- 
weist und 

die Steuereinheit (20) die Zahl der gultigen 



BIMtt r in einem BUnd I In 1:1-Entsprechung 
zum Kartenk nncode und zum Kassett nkenn- 
code zu speichern vermag. 

5. Vorrichtung nach Anspruch 1 , dadurch gekenn- 
zeichnet, dafi die Prozessoreinheit (22) fur 
nicht identifizierbare Blatter ferner eine Entwer- 
tungseinheit (186) zum Entwerten (UngUltigma- 
Chen) der nicht identifizierbaren Blatter, wenn 
die Summe aus der Zahl nicht identifizierbarer 
Blatter und der Zahi gUttiger Blatter, von der 
Steuereinheit (20) geliefert. mit der vorbe- 
stimmten Zahl von Blattern Uberelnstimmt, auf- 
weist 

6. Vorrichtung nach Anspruch 1 , dadurch gekenn- 
zelchnet, daB jede Prufvorrichtung (14) ferner 
aufweist: 

einen Trennkartenausgeber (206) zum Be- 
reitstellen einer BUndeltrennkarte fUr Zuord- 
nung zu den nicht identifizierbaren Blattern, 
worauf mindestens ein Kartenkenncode aufge- 
zelchnet ist. 

7. Vorrichtung nach Anspruch 6. dadurch gekenn- 
zeichnet, daB der *zahler (254) zum zahlen^ in 
jeder Prufvorrichtung (14) die Zahl gultiger 
Blatter in jedem BUndel, die durch die Prufvor- 
richtung (14) verarbeitet worden sind, zu zSh- 
len vermag und 

die Steuereinheit (20) die Zahl gultiger 
Blatter in jedem Bundel in l:l-Entsprechung 
zu dem diesem BUndel zugeordneten Karten- 
kenncode zu speichern vermag. 

8. Vorrichtung nach Anspruch 7. dadurch gekenn- 
zeichnet, daB die Kassetteneinheit (196) jeder 
Prufvorrichtung (14) (jeweils) einen unter- 
schiedlichen Kassettenkenncode tragt, jede 
Prufvorrichtung (14) ferner eine Leseeinheit 
(208F) zum Ausi'^sen des Kassettenkenncodes 
von der Kassetteneinheit (196). wenn letztere 
an der Prufvorrichtung (14) angebracht ist, auf- 
weist und 

die Steuereinheit (20) die Zaht der gultigen 
Blatter in einem BUndel in 1:1-Entsprechung 
zum Kartenkenncode und zum ausgelesenen 
Kassettenkenncode zu speichern vermag. 

9. Vorrichtung nach Anspruch 1 , dadurch gekenn- 
zeichnet. daB ferner vorgesehen sind: 

ein BUndelprozessor (12), auf dem eine 
erste vorbestimmte Zahl von Bundein plazler- 
bar ist, 

ein Vorprozessor (16) zum vereinzelten 
Entnehmen von Bjndeln vom BUndelprozessor 
(12) und 

ein Forderer (18) zum Aufnehmen von 
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BOnd In vom Vorprozessor (16) und Transpor- 
tieren der Bundel in- einer rsten vorbestlmm- 
ten Richtung, 

wobei jed der mehreren Prufvorrlchtun- 
gen (14) ferner aufweist: 

Mittel zum Aufnehmen von BUndeIn vom 
Forderer (18). 

Mittel zum Losblnden der PaplerblStter in 
den BQndeIn durch Durchschneiden und Ent- 
femen der die BQndel bindenden Bander und 
der die Stapel bindenden Streifen, 

eine BQndelbindeelnheit (182) zum Herum- 
schlingen mindestens eines Streifens um die 
erste Zahl wiederverwendbarer Blatter zwecks 
Bildung eines geprUften Stapels, 

eine Bundelverpackungseinheit (184) zum 
Herumschlingen mindestens eines Bands um 
die zweite Zahl der geprUften Stapel zwecks 
Bildung eines geprUften BUndets und 

Mittel zum Austragen der gepruften BUn- 

del. 

und daB ferner vorgesehen sind: 

eine abnahmeseitige F3rdereinheit zum 
Aufnehmen geprOfter Bundel von den Prufvor- 
richtungen und Fordern der gepruften Bundel 
in einer zweiten vorbestimmten Richtung, 

eine Ausgangs- oder Ausgabestruktur, auf 
welcher die erste vorbestimmte Zahl von ge- 
prUften BUndeIn plazierbar ist, und 

eine Einzieheinheit zum Ajfnehmen der 
gepruften Bundel von der abnahmeseiligen 
Fordereinheit und zum Stapein der gepruften 
BOndel auf der Ausgabestruktur. 

10. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet. daB die Entwertungseinheit (186) 
ReiBw5lfe (186A. 186B) aufweist. 

Revendicatlons 

1. Appareil de traitement de feuilles adapts pour 
traiter un premier nombre de feuilles de papier 
qui sont liees par au moins une attache pour 
former une sous-liasse et un second nombre 
de sous-liasses qui sont liees par au moins 
une bande pour former une llasse. ledit appa- 
reil incluant une plurality de disposltifs d'ins- 
pection (14) et un moyen de contrdleur (20) 
connecte electriquement a chaque dispositif 
d'inspection (14) pour recevoir depuis chaque 
dispositif d'inspection (14) un certain nombre 
de feuilles effectives et pour stocker le nombre 
de feuilles effectives compt§es par chaque dis- 
positif d'inspection, 

et ainsi, chacun de ladite plurality de dis- 
positifs d'inspection (14) inclut : 

une unite d'inspection (1 76) pour inspector 
un nombre predetermine de feuilles afin de 



discriminer des feuilles effectives et d s f uil- 
les non identifiables ; 

une unite de tri/stockag (178) pour trier 
les feuilles en feuilles effectives et en feuilles 

6 non identifiables sur la base de I'inspection : 

un compteur (254) pour compter le nom- 
bre de feuilles eftectives ; et 

un moyen de cassette (196) associ^ au 
dispositif d'inspection (14) pour collecter les 

10 feuilles non identifiables, 

caracterise en ce que ledit moyen de cas- 
sette (196) est amovible et en ce qu'est pr^vu 
un moyen de traitement de feuilles non identi- 
fiables (22) connecte electriquement audit 

IS moyen de contrdleur (20) et h chaque disposi- 
tif d'inspection (14), lequol regoit le moyen de 
cassette (196) provenant de chaque dispositif 
d'inspection (14) pour determiner le nombre de 
feuilles non identifiables dans le moyen de 

20 cassette (196) ind^pendamment d'une vitesse 

de traitement de chaque dispositif d'inspection 
(14) pour rechercher le nombre compt6 de 
feuilles effectives dans ledit moyen de contro- 
leur (20) et pour determiner si oui ou non la 

25 somme du nombre de feuilles non identifiables 
et du nombre de feuilles effectives co'ihcide 
avec ledit nombre predetermine. 

2. Appareil selon la revendication 1, caracterise 

30 en ce que le moyen de contrdleur (20) est 
congu pour entrer un nombre de sous-liasses 
qui definit une unite de collation, un nombre 
-d'unttes de collation constituant le nombre pre- 
determine de feuilles ; et 

35 cheque dispositif d'inspection (14) com- 

prend en outre : 

un dispositif de deiivrance de carte de 
separation (206) pour preparer une carte de 
separation de tiasse, lequel prepare une carte 

40 de separation de Masse separee destinee k 

etre associee a chaque liasse traitee par le 
dispositif d'inspection (14), chaque carte de 
separation de liasse comportant au moin:. un 
code d'identification de carte imprime sur elle, 

45 lequel est destine a etre associe a la liasse a 
laquelle la carte de separation de liasse est 
associee, et pour deposer chaque carte da 
separation de liasse dans ledit moyen de cas- 
. sette (196), te dispositif de deiivrance de carte 

50 de separation (206) preparant egalement une 

carte de separation d'unite de collation sepa- 
ree. laquelle est destinee h etre associee a 
chaque unite de collation traKee par le disposi- 
tif d'inspection (14). chaque carte de separa- 

55 tion d'unite de collation comportant des don- 

nees d'identification de carte de separation 
imprimees sur elle en vue d'une association 
avec I'unite de collation h laquelle la carte de 
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separation d'unit^ de collation est associe . le 
dispositif de delivrance de carte de separation 
(206) deposant egalement des cartes de sepa- 
ration d'unit^ de collation dans le moyen de 
cassette (196) de telle sorte que chaque carte s 
de separation d'unite de collation separe des 
feuilles de I'unite de collation a laqueile elle 
est associ^e de feuilles d'autres unites de col- 
lation. 

10 

3. Appareil selon la revendication 2, caracterise 
en ce que l*unlt^ de tri/stockage (178) destin^e 
k effectuer un connptage dans chaque disposi- 
tif d'inspection (14) est adapt^e pour compter 

le nombre de feuilles effectives dans chaque 75 
liasse traitee par ie dispositif d'Inspection (14) ; 
et le moyen de controleur (20) est congu pour 
stocker le nombre de feuilles effectives conte- 
nues dans chaque liasse selon une correspon- 
dance biunivoque avec le code d'identification 20 
de carte associe k cette liasse. 

4. Appareil selon la revendication 3, caract^ris^ 
en ce que le moyen de cassette (196) de 
chaque dispositif d*inspection (14) est porteur 25 
d'un code d'identification de cassette different 

; chaque dispositif d'inspection (14) comprend 
en outre un moyen de lecture (208F) pour lire 
le code d'identification de cassette dans le 
moyen de cassette (196) lorsque le moyen de 30 
cassette (196) est fixe au dispositif d'inspec- 
tion (14) ; et 

le moyen de contr6teur (20) est congu 
pour stocker le nombre de feuilles effectives 
contenues dans une liasse selon une corres- 35 
pondance biunivoque avec le code d'identifica- 
tion de carte et avec le code d'identification de 
cassette. 

5. Appareil selon la revendication 1, caracteris^ 4o 
en ce que le moyen de traltement de feuilles 

non identifiables (22) comprend en outre une 
unite d'invalidation (186) pour invalider les 
feuilles non identifiables lorsque la somme du 
nombre de feuilles non identifiables et du nom- 45 
bre de feuilles effectives appltquee depuis ledit 
moyen de controleur (20) coTncide avec le 
nombre de feuilles pr^ddtermin^. 

6. Appareil selon la revendication 1, caracterise 50 
en ce que chacun desdits dispositlfs d'Inspec- 
tion (14) inclut en outre : 

un dispositif de delivrance de carte de 
separation (206) pour preparer une carte de 
separation de liasse en vue d'une association 55 
avec lesdites feuilles non identifiables sur les- 
quelies au moins un code d'identificatior de 
carte est enregistre. 



7. Appareil selon la revendication 6, caracterise 
en ce qu le compteur (254) perm ttant d'ef- 
fectuer un comptage dans chaqu dispositif 
d'Inspection (14) est congu pour compter le 
nombre de feuilles effectives dans chaque lias- 
se. lesquelles ont et6 traitees par le dispositif 
d'inspection (14) ; et 

te moyen de contrdleur (20) est congu 
pour stocker le nombre de feuilles effectives 
contenues dans chaque liasse selon une cor- 
respondance biunivoque avec le code d'tdenti- 
fication de carte associd a cette liasse. 

a Appareil selon la revendication 7, caracterise 
en ce que le moyen de cassette (196) de 
chaque dispositif d'inspection (14) est porteur 
d'un code d'identification de cassette different 
; chaque dispositif d'inspection (14) comprend 
en outre un moyen de lecture (208F) pour lire 
le code d'identification de cassette dans le 
moyen de cassette (196) lorsque le moyen de 
cassette (196) est fixe au dispositif d'inspec- 
tion (14) : et 

le moyen de controleur (20) est congu 
pour stocker le nombre de feuilles effectives 
contenues dans-une liasse selon une corres- 
pondance biunivoque avec te code d'identifica- 
tion de carte et avec le code d'identification de 
cassette lu. 

9. Appareil selon la revendication 1, caracterise 
en ce que sent en outre prevus : 

un dispositif de traitement de liasse (12) 
sur lequel un premier nombre predetermine de 
liasses peuvent etre placees : 

un dispositif de pre-traitement (16) pour 
dter les liasses une par une du dispositif de 
traitement de liasse (12) ; et 

un convoyeur (18) pour recevoir des lias- 
ses provenant du dispositif de traitement (16) 
et pour les conveyer suivant une premi^. j 
direction predeterminee, 

et ainsi, chacun de ladite pluralite de dis- 
positlfs d'inspection (14) Inclut en outre : 

un moyen pour recevoir des liasses depuis 
le convoyeur (18) ; 

un moyen pour detier les feuilles de papier 
contenues dans les liasses en coupant et en 
otant les bandes liant les liasses et les atta- 
ches liant les sous-liasses ; 

une unite de liaison de liasse (182^ pour 
enrouler au moins une attache autour d i pre- 
mier nombre de feuilles re-utilisabtes a1n de 
former une sous-liasse inspectee ; 

une unite d'emballage de liasse (184) pour 
enrouler au moii une band autour du se- 
cond nombre de sous-lie 5ses inspectees afin 
de former un liasse inspectee ; et 
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un moy n pour d^charger d s Masses ins- 
pect^ 8 ; 

et en ce qu sont en outre prevus : 

un moyen de convoyage de c&\6 de re- 
ception pour recevoir des liasses inspect^es 5 
provenant des apparells d'Inspection et pour 
conveyer ies liasses Inspect^es suivant une 
seconde direction pr^ddtermin^e ; 

une structure de sortie sur laquetle le pre- 
mier nombre predetermine de liasses inspec- io 
t^es peuvent etre placees ; et 

. un moyen de reception destine a recevoir 
Ies liasses inspect^es provenant du moyen de 
convoyage de cot^ de reception et a empiler 
ies liasses inspect^es sur ta structure de sor- is 
tie. 

10. Appareil selon la revendication 5, caractirise 
en ce que ladite unitd d' invalidation (186) com- 
prend des dispositifs de d^chiquetage (186A, 20 
186B). 
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MACHINE TEAM DENOMINATION 
NO. NAME DATA 




RUN CASSET CARD BATCH BUNDLE FIT + 
NO. NO. NO. NO. NO. UNFIT 




\ 5 0444 3 1046 999 






1 5 0402 3 ^047 990 
\ 5 0021 3 iOAS 992 
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START ") 




S PROCESSING 
OF ONE BATCH 
COMPLETED ? 



YES 



UNLOAD CASSETTE 




DESIGNATE 
C^SETT^ NUMBER 



S93 



TRANSMIT CASSETTE^ 
NUMBER DATA 11 



894 



EDIT COLLATION 
COUNT DATA 



S96 



RECEIVE COLLATION 
COUNT DATA 



^S96 



T 



-<i) 



MANUALLY INSPECT 
NOTES IN 
COLLATION UNIT 



\ 



S97 



IS ABNORMAL 
NOTE FOUND ? 



YES 




NO 



S98 



KEY- INPUT 
NDMBIR "OF 
ABNORMAL NOTES 



S99 



INSERT FIT NOTE A-SlOO 



6 
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TAKE OUT 
ONE NOTE 



^SiOl 



DETECT NOTE 



SI02 



IS NOTE TO 



YES 



V BE REJECTED / 








\found ? y<_ 


^S103 






INO 








STOCK NOTE 


^SJ05 


REJECT 


NOTE 



I 



COUNT NOTE 

~1 

^ALL 

INSERTED NOTES 
sJAKEN OUT ? 



Si04 



SI06 




S107 



INSERT 

SEPARATOR v ARD 



READ 

CARD NUMBER 



FETCH DATA 
FOR ONE BUNDLE 



S108 



ao9 



SHO 
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COLLATE NOTES 



S\\\ 



TRANSMIT 
COLLATION 
RESULT DATA 




SK2 



IS COLLATION XYES 
SUCCESSFUL ? 

SH3 




ISSUE 

ACCIDENT SLIP 




tSH4 



IS ONE CASSETTESi^Q- 
COMPLETED ? 

___>^^Sii5 

Tyes 



•0 



(_END_) 
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COUNTER- 
FEIT 
NOTE 


O 


o 
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O 


D5K 


O 


DIK 


O 


SHORT 




OVER 


o 


RS- 
NOTE 




FIT+ 
UNFIT 


0> 
(J) 


BUNDLE 
NO. 


(0 

o 


BATCH 
NO. 


ro 


CASSET CARD 
NO. NO. 


5 0444 



(0 
UJ 
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O ^ CVJ 
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o •• z S 

o cn w ^ 

»- u-z 

N » o 52 q2 
o I- 

u.< u.< 

o S o| oz 

00 i z [ifg cvj^ o-ro^ 

U [3 UJ i^^^K 

^ o » » S^<*zZ(nQ: 

UJ o Q Si-omcroo 



GO 
CM 

iD 



O 
CVJ 

CD 



49 



EP 0 302 458 B1 




50 



EP 0 302 458 B1 




51 



EP 0 302 458 B1 




F li, G. 34 A 



K 



j 1 



f i - 1 



158 



M60 



156 




F I a 34B 



52 



EP 0 302 458 B1 



310' 



3I4L~ 



310' 



o 
o 



F I G. 35A 



nr-| ^ 



nn 
(III 
LJL-r" 



3\eb 




L JL/ 



■314R 



H96 



312 



308 




53 



EP 0 302 458 B1 




54 



